Three m-terphenyl ligands 2,6-Ar 2 C 6 H 3 -[Ar = 2,6-Me 2 C 6 H 3 (2,6-Xyl); 3,5-Me 2 C 6 H 3 (3,5-Xyl); 2,3,4,5,6-Me 5 C 6 (Pmp)] have been used to stabilise three series of two-coordinate Group 12 diaryl complexes; (2,6-Ar 2 C 6 H 3 ) 2 M [M = Zn, Cd, Hg; Ar = 2,6-Xyl 1-3; 3,5-Xyl 4-6; Pmp 7-9], where differing steric demands on the metal centres are imparted. These are the first homoleptic d-block complexes featuring any of these ligands. Complexes 1-9 have been characterised in solution and the solid state; the analysis of structural changes produced by differences in ligand properties is reported. In particular, complexes 4-6 show smaller C-M-C bond angles and contain secondary ligand interactions that are not seen in the analogous complexes 1-3 and 7-9. † Electronic supplementary information (ESI) available: Crystallographic data for complexes 1-9, molecular structures and crystallographic data for iodides 2,6-Ar 2 C 6 H 3 I (Ar = 2,6-Xyl, 3,5-Xyl, Pmp) and [2, 
Introduction
Since the first report of diethylzinc by Edward Frankland in 1848, 1 the investigation of the synthesis and reactivity of organogroup 12 complexes has become an important research area, driven by the use of these compounds in catalysis and materials chemistry. Examples of this include the key role which organozinc reagents play in a range of fundamental organic transformations, 2 copolymerisation reactions between carbon dioxide and epoxides to yield polycarbonate compounds, 3 alkali-metal mediated zincation reactions, 4 cadmium complexes as molecular precursors for photoluminescent quantum dot synthesis 5 and mercury compounds as ligand transmetallation reagents. 6 The number of two-coordinate Group 12 organometallic complexes in the literature is relatively low, as solid state structures often contain secondary interactions which result in a metal coordination number of greater than two. 7, 8 Due to this, more sterically demanding ligands have been utilised to stabilise lower coordination numbers, for example in the mterphenyl complex (2,6-Mes 2 C 6 H 3 ) 2 Hg (Mes = 2,4,6-Me 3 C 6 H 2 ). 9 The use of sterically demanding m-terphenyl ligands in Group 12 chemistry has led to the synthesis and structural characterisation of the first series to feature homologous Group 12 M-M bonds (2,6-Dipp 2 C 6 H 3 ) 2 M 2 (M = Zn, Cd, Hg; Dipp = 2,6-i Pr 2 C 6 H 3 ), the hydride compounds [(2,6-Dipp 2 C 6 H 3 )MH] n (M = Zn, Cd, n = 2; M = Hg, n = 1) 10, 11 and ( 5 -C 5 H 5 ) 2 Zr(ZnC 6 H 3 -2,6-Trip 2 ) 2 (Trip = 2,4,6-i Pr 3 C 6 H 2 ), which contains a Zn−M−Zn (M = transition metal) moiety.
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Our previous investigations have shown that changes in m-terphenyl ligand architectures can result in significant differences in structure, bonding and small molecule reactivity. [13] [14] [15] We are interested in deducing how subtle changes in the steric pocket offered by the m-terphenyl ligands can affect the coordination environment around the metal centre, with the eventual aim to tailor the ligand sterics towards the investigation of bonding and small molecule reactivity.
To this end we report three series of two-coordinate Group 12 bis-terphenyls of the form (2,6-Ar 2 C 6 H 3 ) 2 M (M = Zn, Cd, Hg; Ar = 2,6-Xyl, 3,5-Xyl, Pmp), which represent the first series of structurally authenticated homoleptic Group 12 bis-terphenyl complexes. Comparison of the crystal structures of these compounds as a function of flanking aryl group illustrates how the manipulation of the steric pocket provided by these ligands influences the structures of the complexes. The general structures of the ligands used in this investigation are shown in Fig. 1 . Fig. 1 . The m-terphenyls used in this investigation: R 1 = Me, R 2 = R 3 = H (2,6-Xyl); R 1 = R 3 = H, R 2 = Me (3,5-Xyl); R 1 = R 2 = R 3 = Me (Pmp).
Results and Discussion

Synthesis and spectroscopic characterisation
The reaction between the three lithium complexes [2,6-Ar 2 C 6 H 3 Li] 2 (Ar = 2,6-Xyl; 3,5-Xyl; Pmp) 16, 17 and ZnCl 2 , CdCl 2 or HgBr 2 in a mixture of toluene and THF at room temperature yields the diaryl complexes [2,6-(2,6-Xyl) 2 C 6 The NMR spectroscopic measurements on 1-9 all indicate one ligand environment in solution. This is in contrast to the NMR spectra recorded for (2,6-Naph 2 C 6 H 3 ) 2 Zn and (2,6-Naph 2 C 6 H 3 ) 2 M(OEt 2 ) (M = Cd, Hg; Naph = 1-C 10 H 7 ), where syn and anti ligand conformations lead to multiple isomers of the complexes in solution.
14 The cadmium and mercury NMR spectra for 2, 3, 5, 6, 8 and 9 each shows a single peak ( 
Crystallographic characterisation
Apart from the solid state structure of 7•0. where the cadmium and mercury diaryls are three-coordinate [(2,6-Naph 2 C 6 H 3 ) 2 M(OEt 2 ) (M = Cd, Hg)], 14 and is presumably due to the overall lower steric demands of the 1-naphthyl moiety compared to the 2,6-Xyl, 3,5-Xyl or Pmp substituents. Relevant bond lengths and angles for 1-3 can be found in Table 1 , for 4-6 in Table 2 and for 7-9 in Table 3 . Table 1 . Selected bond lengths (Å) and angles (°) for 1-3. 14 Cd−C bond lengths for 2, 5 and 8 and Hg−C bond lengths for 3, 6 and 9 also occur in relatively narrow ranges [Cd−C = 2.112(2)-2.130(2) Å and Hg−C = 2.087(5)-2.102(6) Å] and are similar to those found for other two-coordinate cadmium 8, 19 and mercury diaryls. 9, 20 The shorter M-C distance in the mercury diaryls compared to their cadmium analogues is attributed to the smaller covalent radius of mercury compared to cadmium, and is presumably due to a combination of relativistic effects and the lanthanide contraction.
10,21
Table 2. Selected bond lengths (Å) and angles (°) for 4-6. 9 All of the solid state structures of these complexes contain one molecule in the asymmetric unit apart from 8 and 9 ( Fig. 2 ) which contain one quarter of a molecule in the asymmetric unit with the rest being generated by symmetry (symmetry operation = -x + 1 / 4 , - 
Conclusions
Three series of crystallographically characterised two-coordinate Group 12 bis-terphenyl complexes (2,6-Ar 2 C 6 H 3 ) 2 M (M = Zn, Cd, Hg; Ar = 2,6-Xyl 1-3; 3,5-Xyl 4-6; Pmp 7-9), have been reported. These are the first homoleptic d-block complexes featuring any of these ligands. Their isolation and characterisation allows the analysis of structural changes produced by relatively subtle differences in ligand properties, particularly sterics, and in this case to a smaller extent, electronics.
Complexes 4-6 show smaller C-M-C bond angles and contain secondary ligand interactions that are not seen in the analogous complexes 1-3 and 7-9.
Experimental
General
All manipulations were carried out under an argon or nitrogen atmosphere using standard Schlenk line or glove box techniques. Hexane, THF and toluene were pre-dried over Na wire prior to passing through a column of activated alumina (hexane) or distilled over Na/benzophenone (THF) or potassium (toluene), followed by storage over a potassium mirror (hexane, toluene) or 4 Å molecular sieves (THF). Lithium complexes [2,6-Ar 2 C 6 H 3 Li] 2 (Ar = 2,6-Xyl, 3,5-Xyl, Pmp) 16, 17 and anhydrous ZnCl 2 and CdCl 2 were prepared by minor modifications of literature methods. 26 HgBr 2 was dried in vacuo at room temperature for 24 hours prior to use. 
Crystallography
Crystals of 1-9 were mounted on MicroMounts (Mitegen) using YR-1800 perfluoropolyether oil (Lancaster) and cooled rapidly in a stream of cold nitrogen using an Oxford Cryosystems lowtemperature device. 27 Diffraction data for 1-3 and 5-9 (90 K) were acquired on a Bruker SMART APEX or a Bruker SMART1000 diffractometer, equipped with graphite-monochromated Mo-K α radiation sources (λ = 0.71073 Å), and for 4 (120 K) on an Agilent SuperNova CCD area detector diffractometer equipped with a mirror-monochromated Cu-K α radiation source (λ = 1.54184 Å).
Intensities were integrated from data recorded on 0.3°(APEX and SMART1000) or 1°(SuperNova) frames by ω rotation. Semi-empirical absorption corrections based on symmetry-equivalent and repeat reflections (APEX and SMART1000) or Gaussian grid face-indexed absorption corrections with a beam profile correction (SuperNova) were applied. All non-H atoms were located using direct methods and difference Fourier syntheses. (structure solution, structure refinement and molecular graphics). In the crystal structure of 1 a second twin component was detected: the twin law was (-1 0 0, 0 1 0, 0 0 -1) and the twin fraction refined to 0.336 (14) . Merohedral crystal twinning [twin law (0 1 0, 1 0 0, 0 0 -1)] was detected for 2 and the twin fraction refined to 0.3834 (13) . The hexane solvent molecule in 7•0.5C 6 H 14 was extensively disordered: because this could not be modelled sensibly using alternative atomic sites PLATON SQUEEZE 32 was used to remove the contribution of the disordered solvent to the diffraction data and allow refinement against the "solvent-free" dataset. 
